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Introduction
Gibbs and Weitzman (1965) described Cryptostomias psychrolutes as a new genus and species of the stomiiform family Astronesthidae (now included in Stomiidae after Fink, 1985) based on two small, late-metamorphic specimens from 30°08'S, 176°5(nv, near the Kermadec Islands in the southwestern Pacific. The specimens were described as bearing a close resemblance only to Rhadinesthes, primarily on the basis of the short head and long, slender body, but could not be assigned to any of the recognized genera. Weitzman (1967) , in his study of the osteology and relationships of the Astronesthidae, found many characters difficult or impossible to discern in Cryptostomias, because the two specimens (one cleared and stained) were poorly ossified or partially deossified. Most discernible characters, however, appeared to be similar to those of Astronesthes or Borostomias. but a parasphenethmoid, a bone unique to those two genera and present in all examined species (see also Fink, 1985) was not found. No fully metamorphosed cleared and stained juveniles or adults that might be C. psychrolutes have been examined osteologically, but radiographs of the species treated in this paper suggest that a parasphenethmoid is present and that failure to discern it in the types was the result of their poor ossification or of their deossification.
We now are certain that psychrolutes is a species of Astronesthes, but the situation has been complicated by the discovery of three species in the Southern Ocean that might be psychrolutes. All three have high serial-photophore counts: 67-71 in the ventral row (IC), 44-47 in the lateral row (OA). Among Astronesthes, only an undescribed species in the North Pacific and A. gemmifer, now known to be circumglobal and to impinge upon the southern Subtropical Convergence (Gibbs, unpublished data), have serial-photophore counts as high. The vertebral count of 60-63 in the three species treated here, however, is higher than in any other species of Astronesthes, including gemmifer. Among the other genera once included in Astronesthidae, only Heterophotus ophistoma and some species of Borostomias have both photophore and vertebral counts as high or higher, and these species can be eliminated from consideration in the psychrolutes question by differences in the subdivisions of these counts and by other, unrelated counts, even when the more obvious external generic characters are missing, as they are in the types of psychrolutes. For example, Heterophotus has 30 or more PV and OV photophores (vs. fewer than 23) and 20 or fewer VAV and VAL photophores (vs. 22 or more); the two species of Borostomias that might occur in the Subtropical Convergence, B. mononema and B. antarcticus, both have mostly 23 or more PV and 22 or more OV photophores (vs. mostly fewer than 23 or 22, respectively).
In this paper Cryptostomias psychrolutes Gibbs and
Weitzman is associated with one of the three high-count species and redescribed, and the other two species are described as new. The genus Cryptostomias Gibbs and Weitzman, 1965 , is relegated to the synonymy of Astronesthes.
Methods
Measurements (with dial calipers) and fin-ray counts were made according to Hubbs and Lagler (1964) , with additional measurements as in Goodyear and Gibbs (1970) . Counts and abbreviations of serial-photophore groups follow the common method used in stomiid work (Morrow, 1964; Goodyear and Gibbs, 1970) . All methods are summarized in Gibbs et al. (1983) .
All measurements have been compared on size-on-size and ratio-on-size scatter plots and have been checked for changes in proportions with growth. Several of those that show interspecific differences are depicted graphically in this paper.
The three species treated here, while quite distinct at larger sizes, have been difficult to distinguish when smaller than about SO mm SL. Their counts are closely similar, and the apparent rapid changes in relative size of most body parts within a narrow range of SL's (34-47 mm) results in a range of proportions that often spans the extremes for all three species. Few differences are discernible in these small specimens, and any differences that might appear to exist are rendered uncertain by the paucity of small individuals of two of the species. The third species (herein described as spatulifer) is represented almost entirely by small specimens, which, fortunately, are identifiable by the structure of the barbel tip. It is this latter species that displays the extreme range in proportions at the small sizes. Small specimens missing a barbel tip or having a poorly developed one have been assigned to species either by virtue of having been taken together with identifiable specimens (spatulifer) or by having counts that best match the modes or the non-overlapping extremes determined from specimens of known identity. The association of the metamorphosing types of C. psychrolutes with one of the three species was accomplished in this manner.
The measurement data also have been difficult to compare throughout the range of sizes by virtue of uneven representation of sizes in the three species. Astronesthes psychrolutes is represented by 27 specimens: four 33.9-38.3 mm (two of them the types); nine 62.7-102.5 mm, with no more than 10 mm between specimens; and 14 127.0-304 mm, which cover the range well, but have large gaps between sizes. The second species, herein described as Astronesthes kreffti, is represented by a total of 13 specimens, four 35.0-41.5 mm and nine 105.2-245.8 mm, leaving a wide gap in the range where rapid changes in proportions are expected. Size gaps between specimens or clusters of specimens 105.2-245.8 mm are 20-40 mm. The third species, herein described as Astronesthes spatulifer, is represented by 19 small specimens, 35.8-48.0 mm, and only two larger specimens, one of 70.3 mm and one, badly damaged, of 122.0 mm.
ABBREVIATIONS.-Abbreviations for institutions from which collections were examined follow Leviton et al. (1985) . SL = standard length. R.H. Goodyear made some counts and measurements, and F.K. Gibbs aided in gathering data during trips to Japan, Australia, and New Zealand.
We thank S.H. Weitzman (USNM), WJL. Fink (UMMZ), and G.R. Zug (USNM) for their comments on the manuscript.
The diagnoses in the following species accounts are intended to distinguish only A. psychrolutes, A. kreffti, and A. spatulifer from each other.
Key to Astronesthes Species with Relatively High Counts
Found in the Southern Subtropical Convergence (Morphometric characters are for specimens larger than 100 mm SL) DIAGNOSIS.-Dorsal-fin rays 14-17, usually 16; pectoral-fin rays [7] [8] usually 7; usually 24 or 25; , mostly 25 or fewer; total groups of gill teeth on first arch 12-18, usually 16 or fewer, branchiostegal photophores 19-22; total vertebrae 61-63, usually 62 or 63. In specimens longer than 100 mm SL: head length 13.4-18.4% SL; length of swollen barbel tip 0.5-3.4% SL. Barbel tip spheroidal or cylindrical, usually with a small convexity at distal end. Luminous patches, when developed, including one in middle of operculum forming right angle with dorsal arm directed posteriad; in large specimens one or two lines along sides of body.
COUNTS.-Most counts given in Tables 1 and 2 . Maxillary serra-like teeth increasing from 8-10 in small specimens to 25-29 in largest (276 mm).
PROPORTIONS OF BODY PARTS AS % SL.-Apparently isometric: predorsal length 52.1-59.4; prepelvic length 44.2-50.0; dorsal-fin base 13.9-19.5; anal-fin base 11.8-14.6.
Allometric: Preanal length 76.1-78.6 in smallest, decreasing to 74.5-76.0 at 60-100 mm, then increasing to 76.2-77.5 in the largest; head length 14.5-15.5 in types (33.9-35.5 mm), 19.4-22.7 in two specimens 35.0-38.3 mm, decreasing to 13.4-16.4 in the largest; barbel length 3.5-5.4 in types, increasing to as much as 42.9 at 60-80 mm, then decreasing to 7.2-10.5 in the largest; swollen tip of barbel 0.8 in holotype (not discernible in paratype), 4.3 in a 35.0 mm specimen, 2.1-4.5 at 60-100 mm, decreasing to 0.5 in largest; snout length 4.8-5.9 at 35-100 mm, decreasing to 4.0-4.5 in largest; fleshy orbit length 3.1-3.5 in types, 5.1 in a 35.0 mm specimen, 2.7-4.6 at 60-100mm, apparently isometric until about 250 mm, specimens larger than 250 mm 2.7-3.3; postorbital-organ length 0.6-1.7 in smallest, 1.1-2.2 at 60-100 mm, decreasing to 0.9 in largest; upper jaw length 10.9-12.4 in types, 18.0 in a 35.0 mm specimen, 13.8-15.5 at 60-100 mm, decreasing to 11.0-11.9 in largest; body depth just behind head 7.4-12.3 in the four smallest specimens, 8.4-11.2 at 63-103 mm, 10.4-11.5 at 127-141 mm, decreasing to 9.1 in the largest; greatest body depth located just behind head in smallest specimens, usually located near mid-length in larger specimens: 9.0-11.3 at 60-103 mm, increasing to 11.1-13.6 in those larger than 103 mm; caudal-peduncle depth 3.7-5.0 in specimens up to 141 mm, increasing to 4.9-5.1 in larger ones; pectoral-fin length 6.8-11.7 in smallest, increasing to 15.9-18.0 at 60-100 mm, then decreasing to 9.1-13.6 at greater than 100 mm; pelvic-fin length 8.8-16.3 in smallest, increasing to undeveloped ovary with tiny, clear eggs. One of 261 mm had small eggs that were beginning to enlarge. The largest female, 267 mm, had a much-enlarged ovary, but its eggs still were small, less than 0.2 mm in diameter; probably it was approaching the time of egg maturation. (The 304-mm specimen was not sexed.) GEOGRAPHIC DISTRIBUTION ( Figure 2 ).-Atlantic, Indian, and Pacific sectors of the Southern Ocean, mostly between 35°a nd 45°S. Not yet taken from longitudes 00° in the eastern Atlantic to 50°E in the Indian Ocean, from 70° to 110°E, or from the Pacific east of 170°W. Only three specimens (136.6-304.5 mm) have been taken south of 45°S, but this may be due to the paucity of collections, particularly with large nets, in subantarctic waters. Four specimens have been taken in three collections north of 35°S in the vicinity of the Kermadec Islands (~177°E to 179°W); these include all except one of the specimens smaller than 70 mm. The only other small specimen (38.3 mm) was taken at 34°56'S, 60°05 / E in the Indian sector. This suggests that spawning may be restricted to the northern part of the species range and that psychrolutes is, indeed, a Subtropical Convergence species.
VERTICAL DISTRIBUTION.-All specimens were taken in open nets, so only maximum fishing depth can be used in our analysis of vertical distribution. All four small specimens were taken in nets fishing at maximum depths of 1000 to 2275 m but probably were taken at shallower depths during the oblique parts of the tows. Six specimens 72-103 mm were taken in nets fished to 20-200 m at night; another was taken at 0-400 m, but time is not known; and another was taken at 0-708 m at night. Two specimens 137-141 mm were taken in nets fished to 350-400 m, time unknown. Two specimens 205-252 mm were taken in nets fished at 700-820 m at night; four others 183-239 mm were taken at maximum depths between 850 and 1000 m, time unknown.
These data suggest that smaller specimens inhabit the upper 200 m, with increasingly larger specimens occupying increasing depths to about 1000 m, at least at night. Our data are insufficient to show daytime depths or to indicate whether or not diel vertical migration occurs, but we suspect that at least the smaller specimens migrate, for few mesopelagic fishes occur as shallow as 20-200 m DIAGNOSIS.-Dorsal-fin rays 15-17, usually 15; pectoral-fin rays 8; VAV 25-27, usually 26 or 27; OV 19-21, usually 20; VAL 25-27, usually 26 or 27; total groups of gill teeth on first arch 14-17, usually 16 or fewer; branchiostegal photophores 21-23; total vertebrae 61-63, usually 62 or 63. In specimens longer than 100 mm SL: head length 18.8-21.0% SL; length of swollen barbel tip 3.9-6.8% SL. Barbel tip cylindrical (almost spheroidal in the smallest specimens), without a small convexity at distal end. Luminous patches, when developed, including one extending dorsoventrally for most of length of operculum; large specimens with scattered spots on sides.
COUNTS.-Most counts given in Tables 1 and 2 Allometric: head length 21.4-22.9 in two small specimens, 18.8-21.0 and apparently isometric from 105-246 mm; barbel length 34.2-41.7 in three small specimens and in those 105-128 mm, then decreasing to 17.9 in the largest; swollen tip of barbel 1.1-4.6 in three small specimens, 3.7-6.8 and apparently isometric from 105 mm; snout length 6.3 in one small specimen, decreasing to 5.3 at 153 mm, then increasing to 5.9-6.1 in those longer than 200 mm; fleshy orbit length 3.1-4.0 in four small specimens, 2.9-3.9 at 105-128 mm, apparently increasing to 3.6-4.1 at 194-201 mm and 4.6 at 246 mm; postorbital-organ length 1.4-2.2 in four small specimens, 1.2-1.6 at 105-128 mm, apparently decreasing to 1.2-1.3 in largest; upper-jaw length 18.1 in one small specimen, 15.0-17.4 at 105-153 mm, decreasing to 15.3-15.5 in the two largest; body depth just behind head 11.0-13.1 in two small specimens, apparently decreasing to 10.5-12.7 at 105-128 mm, and then increasing to 12.2-13.0 in all over 150 mm; greatest body depth usually just behind head, occasionally near mid-length (13.9 in the largest specimen); caudalpeduncle depth 4.7-5.1 in two small specimens, decreasing to 4.0-4.2 at 105-120 mm, then increasing to 5.0 in the largest; pectoral-fin length 16.2 in one small specimen, 16.0-18.3 at 105-128 mm, decreasing to 12.9 in the largest; pelvic-fin length 22.2 in one small specimen, decreasing to 13.4 in the largest BARBEL.-Small specimens with stem and swollen tip unpigmented. Specimens 105-150 mm with or without pigment on ventral base of stem. Specimens 153-201 mm with ventral side of stem black on proximal 50-75%; largest (246 mm) specimen with ventral stem black until swollen tip. No black pigment observed in any tip. Colors were observed in two fresh Atlantic-sector specimens. A 123 mm specimen had the distal one-fourth of the tip reddish-purple, the rest white; in a 201 mm specimen the tip was all white.
LUMINOUS PATCHES.-Behind the preopercle, luminous material forms a slender patch extending almost the full vertical extent of the operculum. This patch is apparent, but not well developed, in a 36.5 mm specimen. It is well developed in all specimens 105 mm and larger. Sometimes the patch appears to be made up of several contiguous sections; in others it is continuous, often with a notch at its mid-length or with the dorsal half wider than the ventral half. Colors of the opercular patch have been noted in three freshly-caught specimens from the Atlantic sector 105 mm, very lightly tinged with purple; 123 mm, light purple; 201 mm, all white.
In specimens 123 mm and larger in which the skin is showed no sign of ovary or egg enlargement The two largest specimens were males, 201 and 246 mm. The former had enlarging testes, and the latter had large testes and may have been approaching maturity.
GEOGRAPHIC DISTRIBUTION (Figure 2 ).-Atlantic, Indian, and Pacific sectors of the Southern Ocean, mostly between 38°a nd 47°S. The only two specimens taken north of 38°S include the only specimen from the Indian sector (34°56'S, 60°05'E) and the only specimen from the eastern Pacific (33°36'S, 79°32'W). These are the two smallest specimens known. The only specimen from south of about 47°S is 194 mm SL and was taken at 52°irs, 172°53'E. There is a broad gap in the Pacific sector where no specimens have been taken, between 175°E and 80°W. Astronesthes spatulifer is known only from the region of this gap (Figure 2) . VERTICAL DISTRIBUTION.-All specimens were taken in open nets, so we were able to use only maximum fishing depths in our analysis. Of the four specimens smaller than 42 mm, one was taken during dusk or night at a maximum of 275 m, which may be within the actual night depth range for small specimens; the other three are from nets that reached maximum depths of 750-1375 m during crepuscular periods or at night, and because small specimens of other Astronesthes species usually occur at shallower depths at night, we believe that these three specimens were caught during setting or retrieval of the nets. A 153-mm specimen was taken at a maximum of 200 m at night; one 123 mm at a maximum of 320 m at night; and five others 105-246 mm were taken in nets fished to 610-820 m, three at night, two at unknown times.
The data indicate only that some specimens occur in the upper 320 m at night, probably migrating there from a deeper daytime depth. Specimens taken at maximum depths of 610-820 m might be contaminants or might occupy those depths day and night; there is no way to be certain.
ETYMOLOGY.-This species is named in honor of Dr. Gerhard Krefft, who enabled the senior author to participate in the cruise whereon the species was first recognized.
TYPES ( We have chosen to recognize as types only specimens from the Atlantic sector, in case those from the Indian Ocean and Pacific sectors should be recognized as distinct in the future.
Astronesthes spatulifer, new species DIAGNOSIS.-Dorsal-fin rays 13-15, usually 13 or 14; pectoral-fin rays 8; VAV 26-28, usually 26 or 27; VAL 25-28, usually 26 or 27; total groups of gill teeth on first arch 17-20; branchiostegal photophores 20-21; total vertebrae 60-62, usually 61. Barbel tip flattened, short and wide, often with a small convexity at distal end. Luminous patches, when developed, including crescent behind postorbital organ, row of spots between eye and preopercular margin, fairly large patch on dorsal half of operculum.
COUNTS.-Most counts given in Tables 1 and 2 . Maxillary serra-like teeth increasing from 9 in some of the smallest specimens to 18 in the largest (122 mm).
PROPORTIONS OF BODY PARTS AS % SL.-All except two specimens are 35.8-48.0 mm SL, and in most characters the range of variation is large, presumably reflecting rapid changes with growth at these small sizes. The two larger specimens (70.3 and 122.0 mm) fall within this range of variation in most characters, making allometry difficult to assess. The largest specimen, furthermore, is badly damaged, and many measurements could not be made.
Apparently isometric: predorsal length 56.1-62.3; preanal length 74.6-81.0; prepelvic length 44.7-51.4; head length 20.5-25.1; fleshy orbit length 3.9-4.6; postorbital-organ length 1.0-1.7; body depth just behind head 11.2-15.7; greatest depth usually just behind head, occasionally near mid-body, where the depth becomes as much as 17.9; caudal-peduncle depth 3.9-5.9; pectoral-fin length 15.4-17.2 (damaged in both larger specimens); pelvic-fin length 19.5-23.2; dorsal-fin base 14.0-17.3; anal-fin base 12.9-14.6; longest premaxillary tooth 4.1-6.5; longest mandibular tooth 4.3-6.3.
Allometric: barbel length 15.1-20.4 in small specimens, decreasing to 13.0 in largest; expanded tip length 1.1-2.5 in small specimens, decreasing to 0.7 in largest; snout length 6.0-6.8 in small specimens, decreasing to 5.4 at 70.3 mm; upper-jaw length 17.7-22.3 in small specimens, decreasing to 16.6 at 70.3 mm.
BARBEL.-Stem and expanded tip unpigmented. Expanded tip flat except extension of stem core in proximal part, becoming wider distally, its length about twice as long as its greatest width. A small medial projection usually present at distal end of tip. No color observations have been recorded. 
Common Counts
The following counts show no apparent differences among the three species and were not included in tables or texL Pelvic-fin rays always 7. IP photophores 10 or 11; always 10 in spatulifer, more often 10 than 11 in psychrolutes, more often 11 than 10 in kreffti. Premaxillary teeth always 5 in the main row, 0-3 smaller lateral teeth. Mandibular teeth 7 or 8, plus 1 or 2 smaller lateral teeth. Vomerine teeth one on each side; 2 per side have been recorded, but the second probably was a replacement tooth. Palatine teeth 3-9; when more than 4, the posterior teeth are smaller than and separated by a space from the anterior teeth.
Comparisons
We discuss here the characters that differentiate A. psychrolutes, kreffti, and spatulifer from one another at all sizes or for part of their size ranges.
LUMINOUS PATCHES.-The opercular patch of psychrolutes is unique, forming a right angle in the middle one-third of the vertical length of the operculum with the horizontal (dorsal) limb directed posteriad (Figure 1) . In kreffti, a patch extends with variable width for most of the vertical length of the operculum (Figure 3 ). The few specimens of spatulifer, all small, that show opercular patch development appear to have it concentrated in the dorsal half of the operculum; the best-developed patch is V-shaped (Figure 4 ). In spatulifer, there appear to be other patches on the head: a crescent behind the postorbital organ and a row of spots from behind the middle of the eye to the anterior border of the preopercle.
Large specimens of psychrolutes have one or two prominent pale horizontal lines on the side of the body and several small patches at the bases of the middle caudal rays. Large kreffti have scattered spots on the sides, but these do not form lines, and no caudal patches have been seen. No patches have been seen behind the head in spatulifer, but no large specimens are available to indicate whether or not patches may be present. BARBEL ( Figure 5 ).-In small specimens of spatulifer and psychrolutes the barbel does not exceed 20.4% SL; in the smallest kreffti it is 34.4-40.9%. When more small psychrolutes become available, however, some can be expected to have barbels as long as kreffti, for specimens of psychrolutes 63-78 mm have barbels as long as 42.9% SL, indicating a rapid increase before this size is reached On the other hand, the barbel of spatulifer does not show such an increase, but remains short. After 80 mm SL, barbel growth slows in psychrolutes, and after about 150 mm there is a continuous decrease in absolute barbel length. In kreffti the barbel continues its rapid growth until about 130 mm SL, after which it stops growing and may decrease slightly in actual length. Thus, at any given size over about 100 mm SL, the barbel of kreffti is longer than that of psychrolutes, but the inflections in the growth curves must be taken into account ( Figure 5 ). The swollen tip of the barbel in both psychrolutes and kreffti is spheroidal in the smallest specimens that show any swelling at all, but it soon elongates and becomes cylindrical. In spatulifer the tip is distinctively flattened (Figure 4) . In both psychrolutes and spatulifer there usually is a small convexity at the distal end of the tip ( Figure 1) ; no such convexity is present in kreffti (Figure 3) . In kreffti the tip continues to grow throughout the known size range, while in psychrolutes after about 80 mm, it decreases in actual size (Figure 6 )(one 137-mm specimen of psychrolutes appears to belie this pattern). Thus at sizes over about 100 mm, the swollen tip in kreffti is 3.8-6.8% SL, that of psychrolutes 0.5-3.4%. In spatulifer the tip appears not to grow, becoming relatively smaller in the two larger specimens; in small specimens the tip is 1.1-2.5% SL, decreasing to 0.7% at 122 mm ( Figure 6 ). DORSAL-FIN RAYS.-Usually 13-14 in spatulifer, 15 in kreffti, 15-16 in psychrolutes (Table 1) .
PECTORAL-FIN RAYS.-Eight in kreffti and spatulifer, almost always 7 in psychrolutes (Table 1) .
PV PHOTOPHORES.-Usually 19-20 in spatulifer, usually 20-21 in kreffti, 20-23 in psychrolutes (Table 2) .
VAV PHOTOPHORES.-Usually 25 or fewer in psychrolutes, usually 26 or more in kreffti and spatulifer (Table 2) .
OV PHOTOPHORES.-Usually 18-19 in spatulifer, usually 20 or more in kreffti and psychrolutes (Table 2) .
VAL PHOTOPHORES.-Usually 25 or fewer in psychrolutes, usually 26 or more in kreffti and spatulifer (Table 2) .
MAXILLARY SERRA-LDCE TEETH (Figure 7 ).-Fourteen in one small kreffti, 9-13 in small psychrolutes and spatulifer. Increasing in number more rapidly in kreffti than in the other two species, to a maximum of 39 in kreffti, 29 in psychrolutes; spatulifer appears to follow psychrolutes, but no large specimens are known.
GILL TEETH.-The total number of groups of teeth on the first arch is usually 14-16 in kreffti, 17 or more in spatulifer, psychrolutes falls modally between the other two species, but some specimens have fewer (12-13) than either (Table 1) . [20] [21] in spatulifer, 19-21 in psychrolutes, (one specimen has 22, see Table 2 ).
TOTAL VERTEBRAE.-Usually 62-63 in kreffti and psychrolutes, usually 61 or fewer in spatulifer (Table 1) .
HEAD LENGTH (Figure 8 ).-Small specimens have relatively large heads in metamorphosed specimens (all except the types of psychrolutes) of all three species: 19.4-22.7% SL in psychrolutes, 21.4-22.9% in kreffti, 20.5-25.1% in spatulifer. Relative head length apparently decreases slightly in kreffti in the range where specimens are lacking and becomes isometric after 100 mm, being 18.8-21.0% in all larger specimens. The 70-mm specimen of spatulifer apparently follows kreffti, its head length being 21.1% SL. In psychrolutes the relative decrease is sharper; in specimens 60-100 mm, the head is 16.3-20.1% SL, mostly 19% or less, and in specimens over 100 mm the decrease continues, the minimum being 13.4%. Thus, in specimens larger than 100 mm, the head is 18.8% SL or larger in kreffti, less than 18.8% in psychrolutes.
SNOUT LENGTH.-Follows the pattern of head length, becoming shorter in psychrolutes than in kreffti after 100 mm (4.0-5.6% vs. 5.3-6.1%). The 70-mm specimen of spatulifer this time appears to follow psychrolutes, having a snout length 5.4% SL.
FLESHY ORBIT LENGTH.-This appears to show differences only at the largest sizes. The 246-mm specimen of kreffti has an eye 4.6% SL; four large psychrolutes (252-277 mm) have eyes 2.7-3.3%.
POSTORBITAL ORGAN.-As with the fleshy orbit, the postorbital organ appears to differ only in the largest specimens. No sexual dimorphism was detected. In three kreffti 194-246 mm, the organ is 1.2-1.3% SL; in six psychrolutes 204-276 mm, it is 0.9-1.1%.
UPPER-JAW LENGTH.-Both spatulifer and kreffti have longer upper jaws than psychrolutes. In small specimens, the jaw is 17.7-22.3% SL in spatulifer, 18.1% in the only kreffti measured, and only 10.9-18.0% in four psychrolutes. At 60-100 mm, the jaw is 16.6% in spatulifer, 13.8-15.5% in psychrolutes. At greater than 100 mm, it is 11.0-15.5% in psychrolutes, 15.0-17.4% in kreffti.
DEPTH BEHIND HEAD (Figure 9 ).-Small spatulifer tend to have deeper bodies (11.2-15.7% SL) than kreffti (11.0-13.1%) or psychrolutes (7.4-12.3%). At 60-100 mm, the depth is 11.9% in the 70-mm spatulifer, 8.5-11.2% in psychrolutes. There is overlap between kreffti and psychrolutes between about 100 and 130 mm, but at larger sizes, the depth is 12.2-13.0% in kreffti, 9.1-11.7% in psychrolutes.
PECTORAL-FIN LENGTH (Figure 10 ).-This fin decreases continuously in relative length after 100 mm in both kreffti and psychrolutes, in the former from 18.3% to 12.9% SL, in the latter from 13.6% to 9.1%. At any given size over 100 mm, the two are distinct. PELVIC-FIN LENGTH (Figure 11 ).-Like the pectoral fin, the pelvic decreases continuously in relative length after 100 mm, in kreffti from 21.3% to 13.4% SL, in psychrolutes from 14.0% to 10.6%. The two species are distinct at any given size after 100 mm. (Figure 12 ).-With two exceptions, kreffti and psychrolutes differ at all sizes in this apparently isometric character. All kreffti have an anal base longer than 14% SL; in almost all psychrolutes it is shorter than 14%. The picture is obscured by two psychrolutes specimens 137 and 141 mm with anal bases 14.5% and 14.6% SL; the 201-mm specimen of kreffti measures 14.2%, whereas all others are 14.7% or longer. Thus, it appears that, at any given size, the species still may be distinct. All except one specimen of spatulifer fall within the range of psychrolutes.
ANAL-FIN BASE
LONGEST PREMAXILLARY TOOTH (Figure 13 ).-A spatulifer has the longest premaxillary tooth, at least in its represented size range -in one small specimen the tooth is 4.1% SL; in all others it is 4.8-6.5%. In the 70-mm specimen the tooth is 5.1% SL and in the 122-mm specimen it is 5.2%, both relatively longer than the largest tooth of either of the other two species. Two small psychrolutes have the tooth 4.2-4.3%, and in one small kreffti it is 4.1%. At sizes from 60 mm to about 170 mm, the tooth appears to be about equally long in both kreffti and psychrolutes (2.9-4.6%). In the largest specimens of both species, however, the tooth of psychrolutes appears to decrease in relative size to 2.2-2.7% SL and is smaller than that of large kreffti, in which its growth is isometric and the tooth 3.5-3.7% SL.
LONGEST MANDIBULAR TOOTH (Figure 14 ).-Differences in tooth size in small specimens of the three species are not marked. At sizes over 100 mm, however, although there is some overlap, spatulifer and kreffti generally have a longer tooth than psychrolutes. Most kreffti in this size range have the tooth 3.1-5.5% SL, and in spatulifer it is 5.2%. Only three of eight specimens of kreffti have the tooth less than 4.2% SL. In psychrolutes it is 2.2-3.7% SL.
Association or Cryptostomias psychrolutes
The type-specimens of Cryptostomias psychrolutes Gibbs and Weitzman 1965 are so poorly developed that many of the characters that differentiate the three species with which they might be associated are not present. Morphometric characters are unreliable at such small sizes, because rapid growth and changes in proportion are occurring. Most counts overlap to some degree in the three species, but they provide the most convincing means of associating the types with betterdeveloped specimens.
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C. psychrolutes with one of the species is the pectoral-fin ray count of 7; the other two species consistently have a count of 8. The dorsal-fin ray count of 16 is higher than in any spatulifer and most kreffti. The PV-photophore count of 22 in the paratype is higher than any recorded for kreffti or spatulifer, but the count of 21 in the holotype overlaps the extreme high counts of both other species. The OV count of 21 in both types is higher than in any spatulifer and at the high extreme of kreffti. The VAV and VAL counts of 24 in the holotype are lower than any recorded for either of the other two species; counts of 25 in the paratype are lower for VAV than any spatulifer and at the low extreme for kreffti, and for VAL are at the low extreme of both other species. The branchiostegalphotophore count is 19 in the holotype (not 20 as stated in the original description), and in the paratype it is 20 on the right side, 21 on the left side; the count of 19 is lower than in either of the other two species, and 20 is lower than in any kreffti. This evidence has enabled us to associate with confidence the types of C. psychrolutes with the species redescribed here as Astronesthes psychrolutes.
Subtropical Convergence Species
Our designation of the three species described in this paper, as well as A. boulengeri, as Subtropical Convergence species is somewhat questionable, as is the definition of the Convergence and of other species regarded as characteristic inhabitants of it As a physical phenomenon, the southern Subtropical Convergence represents the transition zone between warmer, more saline waters of the subtropical gyres to the north and cooler, fresher subantarctic waters to the south. It appears to be primarily a surface phenomenon, which leads one to wonder whether it really influences the distribution of mesopelagic organisms that spend most of their time below it. It is, however, a mixing zone, in which increased primary and secondary productivity occur, and such areas elsewhere are known for their endemic mesopelagic organisms.
The Convergence appears to be a somewhat inconstant phenomenon, and it is defined differently by different workers. Deacon (1966:884) recognized it as a region in which the temperature from south to north rises from 10-14°C in winter and from 14-18°C in summer. This temperature change occurs over a relatively short distance, sometimes as little as a mile (examples in Deacon, 1937:56-63) . McGinniss (1982:5) preferred to recognize the Convergence as the area within salinities 34.6-34.8 per mil.
In terms of distributions of mesopelagic animals, Gibbs (1968:3^4) recognized a number of stomiid species as having Convergence patterns and suggested that such distributions could define a distinct zoogeographic region encircling the Southern Ocean. McGowan(1971: figs. 1.7, 1.8,1.30) charted distributions of invertebrate species with transition zone distributions in the South Pacific, the boundaries of which were mainly between 3O°-5O°S and include the Subtropical Convergence. McGinniss (1982: 69, 74-75) indicated 21 species of lanternfishes (Myctophidae) as being distributed in and near the southern Subtropical Convergence, referring to them as transitional water species. Some of these were distributed circumglobally, but others were more restricted Krefft (1974:232, fig. 14; 1976:446-448 ) recognized a Convergence pattern within a southern group of Atlantic midwater fishes, and Hulley (1981:283) recognized a Convergence subpattern within a South Temperate pattern for Atlantic Myctophidae. Parin (1984:21, fig.7G ) recognized a transitional type of distributional range for macroplanktonic fishes that included the "Zone of Subtropical Convergence" circumglobally.
The problem with defining a Convergence or transitional pattern of distribution, at least among midwater fishes, is that some species appear to be distributed mainly in and south of the Convergence (are they rather subantarctic species?), others mainly within five or 10 degrees of latitude on both sides of the Convergence (true Convergence species?), and still others mainly in and north of the Convergence (are they rather semisubtropical species?). The position of the southern Subtropical Convergence has been placed within a few degrees of 40°S except where southward-flowing western boundary currents extend it southward and eastern boundary currents extend it northward. Astronesthes boulengeri has been taken circumglobally mainly between 30° and 40°S, extending north in the eastern Pacific to equatorial waters. A. spatulifer has been taken only within a few degrees of 40°S. A. kreffti has been taken mainly at or south of 40°S to 52°S, and A. psychrolutes mainly between 35° and 45°S but reaching 54°S. While A. spatulifer and psychrolutes conform fairly well to a convergence pattern, A. kreffti might be a subantarctic species, and A. boulengeri might be a semisubtropical species.
Our tendency is to refer to distributions that are mainly between 35°-45°S as Convergence (or transitional) distributions, even if some specimens are taken to the north or south of these limits, and for the moment we regard all four Astronesthes species mentioned here as Convergence (or transitional) species.
In closing, we would point out that any discussion of the distributions of mesopelagic fishes between about 20°-50°S suffers from insufficient sampling. Most of the samples that produced specimens used in this study, other than collections not far from the coasts of South America, Africa, Australia, and New Zealand, were made by the German research vessel "Walther Herwig" in the Atlantic and the U.S. research vessel "Eltanin" in the Pacific. There are virtually no collections from the southern Indian Ocean. The "Walther Herwig" made transects to 60°S along 40° and 50°W; the rest of the South Atlantic was covered by a transect that was along approximately 40°S (close to the Subtropical Convergence), and by north-south transects north of 40°S on the eastern and western sides of the ocean (maps in Krefft, 1976:441; Hulley, 1981:5) . There are no samples from east of about 40°W that provide data on presence or absence of species in subantarctic waters, and no samples from southern subtropical waters except on the east and west sides, within the influence of the Brazil Current and the Benguela flow, respectively. The "Eltanin" focused on Antarctic studies, and most of its sampling in the Pacific sector was conducted south of about 55°S (see Savage and Caldwell, 1965 , 1966 , 1967 ). It appears that only one cruise was devoted to sampling between about 35° and 45°S, and this was the one that took most of the specimens of A. spatulifer. As in the Atlantic, there has been little midwater trawling in subantarctic and southern subtropical parts of the Pacific sector except on the eastern and western sides. Our concept of a Subtropical Convergence pattern of distribution, therefore, is biased by the fact that most collections are from the vicinity of the Convergence, and few are available from north or south of it. 
